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(1) Some newly isolated strains are susceptible to nonspecific inhibitors of hemagglutination (Francis, Salk, and Brace, 1946; Francis, 1947; Sigel, 1949) .
(2) The titer of a new virus is sometimes too low in first passage for successful hemagglutination inhibition testing. Consequently, this necessitates pasage of the virus to increase the titer and this results in delay of the final diagnosis.
(3) The hemagglutination test is highly strain specific and hence, antisera against more than one influenza strain of a certain type or subtype are needed for typing. Even if a large stock of antisera to recent strains is available, typing would still be difficult, if not impossible, in the event of an appearance of a new subtype, as happened in 1947 when the A-prime subtype was isolated.
In a report on the usefulness of hamster antisera in antigenic studies on influenza viruses (Sigel, Allen, Williams, and Girardi, 1949) , mention was made of their use in rapid typing of newly isolated strains of influenza viruses, employing the complement fixation test.
It is the purpose of this paper to extend these findings in the light of experience gathered during recent outbreaks of influenza and to describe a procedure which allows for identification of the viruses in 48 to 72 hours after collection of throat washings from patients.
MATERIALS AND METHODS
Isolation of viruses. Throat washings after addition of penicillin (50 units per ml) and streptomycin (250 units per ml) were inoculated into 11 day old chick embryos by the intraamniotic route, according to standard techniques. After 48 to 72 hours of incubation at 35 to 36 C, the allantoic and amniotic fluids were harvested separately from each egg and tested for the presence of virus by means of the hemagglutination test with chicken and human group 0 erythrocytes. Pools of positive amniotic or allantoic fluids (the latter were positive less frequently than the amniotic fluids) and 20 per cent suspensions of the amniotic or chorioallantoic membranes of the corresponding embryos were used for the preparation of antigens.
2K. HUMiELER, L. P. KRAVIS, AND M. M. SIGEL Fluid antigens. The fluids were centrit,ged at 2,000 rpm for 20 minutes and the supernate was used as antigen in the test. It is known that the extraembryonic fluids contain principally the virus bound (V) antigen and relatively less of the soluble (S) antigen (Wiener, Henle, and Henle, 1946) .
Membrane antigens. It has been previously established (Wiener, Henle, and Henle, 1946 ) that the chorioallantoic membranes are richer in soluble (S) antigen than are the corresponding fluids. The harvested allantoic or amniotic membranes from the embryos of the primary isolation were washed in buffered saline and ground in a Waring blendor as a 20 per cent suspension in buffered saline. This suspension was centrifuged at 2,000 rpm for 20 minutes and the supernate was used as antigen.
Antiserum. Hamster antisera used in the complement fixation and hemagglutination inhibition tests described in this paper were prepared in the following manner: hamsters were inoculated with 0.1 to 0.2 ml of infected allantoic fluid intranasally and bled after 12 to 14 days; the sera were inactivated at 56 C for 30 minutes; and for the use in the complement fixation tests and the hemaglutination inhibition tests, the sera were absorbed with sheep or chicken cells, respectively.
The one-hour complement fixation test. Serial, twofold dilutions of specific immune hamster serum im 0.1 ml amounts were mixed with 0.1 ml amounts of the crude antigens in dilutions of 1:1, 1: 2, and 1:4. Two-tenths ml of guinea pig complement diluted to contain 1.5 to 2.0 units was added and the tubes were incubated at 37 C for one hour. Following this, 0.2 ml of a 2 per cent suspension of sensitized sheep cells was added to the tubes which were incubated for another 30 minutes and the degree of hemolysis determined. The titers represent initial dilution of serum and are based on 3+ or 4+ readings.
RESULTS
In early 1951, three strains of influenza virus were isolated in this laboratory by injection of throat washings into chick embryos. Once the presence of virus in the extraembryonic fluids was established by hemagglutination of chicken or hulman 0 erythrocytes, the fluids and membranes were subjected to the complement fixation test. Table 1 shows the results obtained with the virus (Phila, A51) which was the first strain isolated early in 1951. By using the complement fixation test with "crude" membrane antigen, this virus was found to belong to type A. Furthermore, it was possible to subtype this virus as A-prime by means of the viral antigen present in the fluids. Thus, the identification was completed on the day of the isolation. Similar results were obtained subsequently with two more viruses in 1951.
The new (Phila, A51) strain was studied further in a cross complement fixation test employing antigens prepared from a later egg passage. In this test, the fluid antigen was centrifuged at 2,000 rpm for 20 minutes and the supernate dialyzed against 20 parts of phosphate buffered saline for 18 hours at 4 C before storage. The membrane antigen was purified by centrifugation at 13,000 rpm for one hour. parallel to those obtained in the rapid one-hour test using the "crude" antigens derived from the first egg passage.
To compare the strain specificity of the hemagglutination inhibition and the (1) The complement fixation test is not subject to the nonspecific hemagglutination inhibitors as present in serum.
(2) The complement fixation test posseses a broader antigenic reactivity and can establish the type of the virus more readily than the hemagglutination inhibition test. The soluble antigen in the complement fixation test is type specific but not strain specific (Lennette and Horsfall, 1941; Henle and Wiener, 1944) so that one antiserum for each type will suffice for typing, regardless of the extent of strain dissimilarities. Furthermore, it is possible to subtype the virus on primary isolation using the extraembryonic fluids as antigen.
The determination of the strain relationships cannot be achieved by employing the complement fixation test, and the hemagglutination inhibition test with its high strain specificity is indispensable for this purpose. SUMMARY A method is described for determining the type and subtype of a newly isolated strain of influenza virus within 72 hours after collection of the throat washing from the patient. This may be accomplished by use of the complement fixation test employing "crude" antigens prepared from fluids and membranes of chick embryos harvested after the first passage of the throat washing.
